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DETAILED ACTION 
Continued Examination Under 37 CFR 1.114 

1 . A request for continued examination under 37 CFR 1.114, including the fee set forth in 37 
CFR 1.17(e), was filed in this application after final rejection. Since this application is ehgible for 
continued examination under 37 CFR 1.114, and the fee set forth in 37 CFR 1 .17(e) has been 
timely paid, the finality of the previous Office action has been withdrawn pursuant to 37 CFR 
1.114. Applicant's submission of Claims and Remarks filed on October 6, 2009 and Drawings 
filed on December 22, 2009 have been entered. 

Drawings 

2. The drawings are objected to as failing to comply with 37 CFR 1 .84(p)(5) because they 
include the following reference character(s) not mentioned in the description: Figure 1. element 
195 . Corrected drawing sheets in compliance with 37 CFR 1.121(d), or amendment to the 
specification to add the reference character(s) in the description in compliance with 37 CFR 
1.121(b) are required in reply to the Office action to avoid abandonment of the application. Any 
amended replacement drawing sheet should include all of the figures appearing on the immediate 
prior version of the sheet, even if only one figure is being amended. Each drawing sheet submitted 
after the filing date of an application must be labeled in the top margin as either "Replacement 
Sheet" or "New Sheet" pursuant to 37 CFR 1.121(d). If the changes are not accepted by the 
examiner, the applicant will be notified and informed of any required corrective action in the next 
Office action. The objection to the drawings will not be held in abeyance. 
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Claim Objections 

3. Claim 18 is objected to because of the following informalities: Claim 18, line 2: "e-beam 
disk drive head" should be —disk drive e-beam head— for consistency of terminology. 
Appropriate correction is required. 

Claim Rejections - 35 USC § 112 

4. The following is a quotation of the second paragraph of 35 U.S.C. 1 12: 

The specification shall conclude with one or more claims particularly pointing out and distinctly claiming the 
subject matter which the applicant regards as his invention. 

5. Claims 1-20 rejected under 35 U.S.C. 112, second paragraph, as being indefinite for 
failing to particularly point out and distinctly claim the subject matter which applicant 
regards as the invention. 

Claim 1, line 23 recites the limitation of "a recording medium" which is indefinite in Ught 
of the limitation "a recording medium" in line 14 because it is not clear whether or not the 
"recording medium" of line 23 is the same recording medium as that of line 14. 

Claim 6 recites the limitation of "a disk" in line 1 and also recites the limitation of "a 
recording medium" in line 20. The specification seems to suggest that the "disk" and the 
"recording medium" are same thing, and if so, a single term should be used instead of two. 

Claim 6, line 10 recites the limitation of "a read head" which is indefinite in light of the 
limitation "a read head" in line 4 because it is not clear whether or not the "read head" of line 10 
is the same read head as that of line 4. 
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Claim 14 recites the limitation "the actuator" in line 2. There is insufficient antecedent 
basis for this limitation in the claim. 

Claim 15, line 15 recites the limitation of "a recording medium" which is indefinite in 
light of the limitation "a recording medium" in claim 1, line 14 because it is not clear whether or 
not the "recording medium" of claim 15, line 15 is the same recording medium as that of claim 1, 
line 14. 

Claim 20, line 3 recites the limitation of "a disk" and claim 17, line 13 recites the 
limitation of "a recording medium". The specification seems to suggest that the "disk" and the 
"recording medium" are same thing, and if so, a single term should be used instead of two. 

Claim Rejections - 35 USC § 103 

6. The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all obviousness 

rejections set forth in this Office action: 

(a) A patent may not be ohuiincd though ihc iiivciuioii is iioi idciuicaUy disclosed or described as set forth in 
section 102 of this title, if the differences between the subject matter sought to be patented and the prior art are 
such that the subject matter as a whole would have been obvious at the time the invention was made to a person 
having ordinary skill in the art to which said subject matter pertains. Patentability shall not be negatived by the 
manner in which the invention was made. 

7. Claims 1-5, 15-20 are rejected under 35 U.S.C. 103(a) as being unpatentable over 
Crewe (US 4760567) in view of Jin (US 7068582 B2) further in view of Ikeda et al. (US 
4817053) hereinafter Ikeda furthermore in view of Hieda et al. (US 6977108) hereinafter 
Hieda. 

Regarding claim 1, Crewe discloses an apparatus, comprising: 
an assembly (see Figs. 2 and 3) that includes 
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a base (38), 

a filament (58) mounted on the base (38), 

a tip (60) on the filament (58), 

a housing (72, 74, 76, and 86 combined) mounted on the base, 

a gating electrode (element 66 induces electron emission; col. 10, lines 52-61) mounted on 
the housing, 

a focus electrode (element 68; col. 10, lines 52-61) mounted on the housing, 
a tracking electrode (element 84; col. 11, lines 56-64) mounted on the housing, 
and 

an acceleration electrode (element 70 creates accelerating electrical potential; col. 11, lines 
1-8) mounted on the housing, 
and 

an electronic controller (Fig. 1 : element 27) coupled to the assembly and thus to the tip to 
direct emissions of the tip (col. 8, lines 1 1-19). 

The apparatus of Crewe and the claimed apparatus differ in that Crewe teaches a filament 
mounted on a base, a tip on the filament, and an electronic controller coupled to the tip to direct 
emissions of the tip, whereas the claimed invention claims a substrate mounted on the base, a 
carbon nanotube on the substrate, and an electronic controller coupled to the carbon nanotube to 
direct emissions of the carbon nanotube. 

However, in a similar field of the art directed towards electron emission for data 
storage/retrieval, Jin discloses a substrate (Fig. 2: see upside-down-U-shaped platform on which 
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21 is mounted); and a carbon nanotube (Fig. 2: element 21; also see col. 4, lines 35-36) on the 
substrate. 

It would have been obvious to one of ordinary skill in the art at the time of the applicant's 
invention to substitute the tip and filament of the apparatus of Crewe with the carbon nanotube 
and substrate of Jin such that the substrate of Jin is mounted on the base (38) of Crewe, and to 
direct emissions of the carbon nanotube of Jin using the electronic controller of Jin. 

The rationale is as follows: One of ordinary skill in the art at the time of the applicant's 
invention would have been motivated to use another well-known means for producing an electron 
beam. 

In addition, the modified apparatus of Crewe in view of Jin does not expressly disclose a 
detection electrode mounted on the housing, the detection electrode to detect electrons reflected 

from a recording medium. 

However, in a similar field of endeavor, Ikeda discloses a detector (Fig. 2, element 8) 
mounted on a housing (5), the detection electrode to detect electrons reflected (7) from a recording 
medium (col. 4, lines 18-40). 

It would have been obvious to one of ordinary skill in the art at the time of the applicant's 
invention to incorporate and mount a detection electrode as taught by Ikeda into the apparatus of 
Crewe. 

The rationale is as follows: One of ordinary skill in the art at the time of the applicant's 
invention would have been motivated to be able detect, and thus read information from a 
recording medium (col. 4, lines 18-40). 
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Further, while the modified apparatus of Crewe, Jin, and Ikeda teaches a carbon nanotube 
assembly, the modified apparatus of Crew, Jin, and Ikeda does not expressly disclose an array of 
carbon nanotubes, the array including a first carbon nanotube assembly and a second carbon 
nanotube assembly. 

However, in the field of endeavor of recording on a rotating medium (Hieda - Fig. 25 : 
element 201; col. 27, lines 20-29), Hieda discloses an array of heads (Fig. 26, elements 231-233), 
the array including a first head and a second head (elements 231-233 include two heads) (col. 27, 
lines 30-33). 

It would have been obvious to one of ordinary skill in the art at the time of the applicant's 
invention to implement multiple versions of the carbon nanotube assembly (i.e. at least a first 
carbon nanotube assembly and a second carbon nanotube assembly) of Crewe, Jin, and Ikeda into 
an array of heads, thus also inherently forming an array of carbon nanotubes. 

The rationale is as follows: Hieda already discloses a well-known array implementation of 
heads in the art of recording on a rotating medium (Ikeda - Figs. 25-26). Therefore, one of 
ordinary skill in the art at the time of the applicant's invention would have been motivated to try 
the array implementation of heads using heads of a different type (i.e. the type taught by Crewe, 
Jin, and Ikeda) in order to track and position read and write heads while confirming instantly write 
signals (Ikeda - col. 27, lines 43-49). 

Regarding claim 2, with respect to the modified apparatus of Crewe, Jin, Ikeda, and 
Hieda set forth in the rejection of claim 1, Hieda discloses that the array of heads includes a read 
head (23 1) and a tracking head (232). 
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Crewe, Jin, and Ikeda discloses that the heads use carbon nanotubes (see rejection of claim 
1) therefore making the read head (23 1) and tracking head (232) of Hieda to include a read tube 
and a tracking tube when Crewe, Jin, and Ikeda are combined with Hieda using the same 
motivation and rationale for the array implementation of carbon nanotubes found in the rejection 
of claim 1 (also see Ikeda - col. 27, lines 43-49). 

Regarding claim 3, with respect to the modified apparatus of Crewe, Jin, Ikeda, and 
Hieda set forth in the rejection of claim 1, Hieda discloses that the array of heads includes a read 
head (23 1) and a write head (233). 

Crewe, Jin, and Ikeda discloses that the heads use carbon nanotubes (see rejection of claim 
1) therefore making the read head (23 1) and write head (233) of Hieda to include a read tube and a 
write tube when Crewe, Jin, and Ikeda are combined with Hieda using the same motivation and 
rationale for the array implementation of carbon nanotubes found in the rejection of claim 1 (also 
see Ikeda - col. 27, lines 43-49). 

Regarding claim 4, with respect to the modified apparatus of Crewe, Jin, Ikeda, and 
Hieda set forth in the rejection of claim 1, Hieda discloses that the array of heads includes a write 
head (233) and a tracking head (232). 

Crewe, Jin, and Ikeda discloses that the heads use carbon nanotubes (see rejection of claim 
1) therefore making the write head (233) and tracking head (232) of Hieda to include a write tube 
and a tracking tube when Crewe, Jin, and Ikeda are combined with Hieda using the same 
motivation and rationale for the array implementation of carbon nanotubes found in the rejection 
of claim 1 (also see Ikeda - col. 27, lines 43-49). 
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Regarding claim 5, with respect to the modified apparatus of Crewe, Jin, Ikeda, and 
Hieda set forth in the rejection of claim 1, Crewe discloses that the electronic controller (27) 
controls electrons within heads that emit electrons (col. 8, lines 11-19), where the electrons are 
emitted by carbon nanotubes as taught by Jin (Jin- col. 4, lines 32-54) when Crewe is combined 
with Jin using the same motivation and rationale found in the rejection of claim 1 . 

Regarding claim 15, with respect to the modified apparatus of Crewe, Jin, Ikeda, and 
Hieda set forth in the rejection of claim 1, the combined teachings of Crewe, Jin, Ikeda, and Hieda 
along with the motivation and rationale set forth in the rejection of claim 1 already teach the third 
carbon nanotube assembly of claim 15 because heads 231-233 of Hieda are at least three heads. 

Regarding claim 16, with respect to the modified apparatus of Crewe, Jin, Ikeda, and 
Hieda set forth in the rejection of claim 15, Hieda discloses that the array of heads includes a read 
head (231), a write head (233) and a tracking head (232). 

Crewe, Jin, and Ikeda discloses that the heads use carbon nanotubes (see rejection of claim 
1) therefore making the read head (231), the write head (233), and the tracking head (232) of 
Hieda to include a read tube, a write tube and a tracking tube when Crewe, Jin, and Ikeda are 
combined with Hieda using the same motivation and rationale for the array implementation of 
carbon nanotubes found in the rejection of claim 1 (also see Ikeda - col. 27, lines 43-49). 

Claim 17 recites limitations that are similar to limitations found in claim 1. Therefore, the 
similar limitations of claim 17 are rejected on the same grounds and using the same motivations 
and rationale as are applied to the rejection of claim 1. 

Additionally, Hieda discloses a disk drive head (Fig. 26) including a read head (23 1) and a 
write head (233), wherein the read head and the write head are offset responsive to signals from 
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the detection of the read head (Col. 14, lines 21-28). Crewe also discloses that a tracking 
electrode (84) is an equivalent for fine positioning (col. 11, lines 56-64). 

The motivation and rationale for using these additional teachings of Crewe and Hieda are 
still the same as those applied to the rejection of claim 1. 

Claim 18 recites limitations that are found in claim 1. Therefore, the similar limitations of 
claim 18 are rejected on the same grounds and using the same motivations and rationale as are 
applied to the rejection of claim 1 . 

Claim 19 recites limitations that are found in claim 15. Therefore, the similar limitations 
of claim 19 are rejected on the same grounds and using the same motivations and rationale as are 
applied to the rejection of claim 15. 

Regarding claim 20, with respect to the modified apparatus of Crewe, Jin, Ikeda, and 
Hieda set forth in the rejection of claim 17, Crewe discloses that the head is mounted on an 
actuator positioned to scan across a rotating surface of a disk (Fig. 1; col. 7, line 48 to col. 8, line 
10). 

8. Claims 6, 12, and 13 are rejected under 35 U.S.C. 103(a) as being unpatentable over 
Crewe in view of Jin further in view of Ikeda furthermore in view of Hamada et al. (US 
6738218 Bl) hereinafter Hamada. 

Regarding claim 6, Crewe discloses a method of operating a head with a disk (13) having 

tracks (42), comprising: 

locating the head at a desired track at a rough precision (col. 11, lines 56-64: "gross 
positioning"); 
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adjusting a target of the head responsive to the feeding back (col. 11, lines 56-64: "fine 
positioning"); 

wherein: 

the head includes a read head (20), the read head including: 
a.base (38), 

a filament (58) mounted on the base (38), 

a tip (60) on the filament (58), 

a housing (72, 74, 76, and 86 combined) mounted on the base, 

a gating electrode (element 66 induces electron emission; col. 10, lines 52-61) mounted on 
the housing, 

a focus electrode (element 68; col. 10, lines 52-61) mounted on the housing, 

a tracking electrode (element 84; col. 11, lines 56-64) mounted on the housing, 

an acceleration electrode (element 70 creates accelerating electrical potential; col. 11, lines 

1-8) mounted on the housing. 

The apparatus of Crewe and the claimed apparatus differ in that Crewe teaches a filament 

mounted on a base and a tip on the filament whereas the claimed invention claims a substrate 

mounted on the base and a carbon nanotube on the substrate. 

However, in a similar field of the art directed towards electron emission for data 

storage/retrieval, Jin discloses a substrate (Fig. 2: see upside-down-U-shaped platform on which 

21 is mounted); and a carbon nanotube (Fig. 2: element 21; also see col. 4, lines 35-36) on the 

substrate. 
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It would have been obvious to one of ordinary skill in the art at the time of the applicant's 
invention to substitute the tip and filament of the apparatus of Crewe with the carbon nanotube 
and substrate of Jin such that the substrate of Jin is mounted on the base (38) of Crewe. 

The rationale is as follows: One of ordinary skill in the art at the time of the applicant's 
invention would have been motivated to use another well-known means for producing an electron 
beam. 

In addition, the modified apparatus of Crewe in view of Jin does not expressly disclose a 
detection electrode mounted on the housing, the detection electrode to detect electrons reflected 
from a recording medium. 

However, in a similar field of endeavor, Ikeda discloses a detector (Fig. 2, element 8) 
mounted on a housing (5), the detection electrode to detect electrons reflected (7) from a recording 
medium (col. 4, lines 18-40). 

It would have been obvious to one of ordinary skill in the art at the time of the applicant's 
invention to incorporate and mount a detection elecfrode as taught by Ikeda into the apparatus of 
Crewe, thus allowing the apparatus of Crewe to be a read head. 

The rationale is as follows: One of ordinary skill in the art at the time of the applicant's 
invention would have been motivated to be able to detect, and thus read information from a 
recording medium (col. 4, lines 18-40). 

Further, while the modified apparatus of Crewe, Jin, and Ikeda teaches 

locating the carbon nanotube head at a desired track at a rough precision (Crewe - col. 11, 
lines 56-64: "gross positioning") and adjusting a target of the carbon nanotube head responsive to 
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the feeding back (Crewe - col. 11, lines 56-64: "fine positioning"), Crewe, Jin, and Ikeda does not 
expressly disclose in more detail steps of 

determining an offset for a read head based on the desired track; 

tracking the track through the read head using the offset; 

feeding back an indication of a location of the desired track at a fine precision; 

adjusting the offset responsive to the feeding back; 

and wherein: 

tracking occurs based on signals received from the detection electrode; 
and 

adjusting the target occurs through operation of the tracking electrode. 

However, in the field of endeavor of recording on a rotating medium having tracks 
(Hamada - col. 3, lines 16-29), Hamada discloses a method of operating a head with a disk having 
tracks, comprising: 

locating the head at a desired track at a rough precision (col. 3, lines 27-29); 

determining an offset for a read head based on the desired track (col. 3, lines 34-38: 
"calculates a position deviation signal"); 

tracking the track through the read head using the offset (col. 3, lines 59-62: "controls the 
position deviation signal 32 to be zero" and col. 4, lines 5-8: "thrust proportional to the current to 
move and position the head support mechanism"); 

feeding back an indication of a location of the desired track at a fine precision (col. 5, lines 
28-31: "feedback type"); 
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adjusting the offset responsive to the feeding back (col. 5, lines 28-3 1 : "cause the position 
deviation signal 32 to follow up the target position signal 76"); 

adjusting a target of the head responsive to the feeding back (col. 5, lines 28-31: "cause the 
position deviation signal 32 to follow up the target position signal 76"); 

and wherein: 

tracking occurs based on signals received from a detection elecfrode (10) (col. 3, lines 30- 

38); 

and 

adjusting the target occurs through operation of a fracking elecfrode (col. 3, lines 16-38 
and col. 4, lines 1-8). 

It would have been obvious to one of ordinary skill in the art at the time of the applicant's 
invention to implement the more detailed steps for head positioning, as taught by Hamada, into 
the less detailed steps of Crewe, Jin, and Ikeda. 

The rationale is as follows: One of ordinary skill in the art at the time of the applicant's 
invention would have been motivated to implement more precise positioning and settling confrol 
of the head of Crewe, Jin, and Ikeda on a track (Hamada - col. 2, lines 1 1-35). 

Regarding claim 12, with respect to the modified method of Crewe, Jin, Ikeda, and 
Hamada set forth in the rejection of claim 6, Hamada discloses that the locating the head at a 
desired frack at a rough precision occurs through positioning an actuator to which the head is 
attached (col. 3, lines 23-25). 

Crewe, Jin, and Ikeda discloses that the head uses a carbon nanotube (see rejection of 
claim 12) therefore making the head of Hamada a carbon nanotube head when Crewe, Jin, and 
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Ikeda are combined with Hamada using the same motivation and rationale for using the 
positioning method of Hamada set forth in the rejection of claim 6. 

Regarding claim 13, with respect to the modified method of Crewe, Jin, Ikeda, and 
Hamada set forth in the rejection of claim 6, Hamada discloses determining an offset for a read 
head based on the desired track occurs through operation of a controller (position controller), the 
controller coupled to the head (Col. 3, lines 55-62). 

Crewe, Jin, and Ikeda discloses that the head uses a carbon nanotube (see rejection of 
claim 12) therefore making the head of Hamada a carbon nanotube head when Crewe, Jin, and 
Ikeda are combined with Hamada using the same motivation and rationale for using the 
positioning method of Hamada set forth in the rejection of claim 6. 

9. Claim 14 is rejected under 35 U.S.C. 103(a) as being unpatentable over Crewe in view 
of Jin further in view of Ikeda furthermore in view of Hamada furthermore in view of Teo 
(U.S. Pub. No. 2004/0080859 Al). 

Regarding claim 14, with respect to the modified method of Crewe, Jin, Ikeda, and 

Hamada set forth in the rejection of claim 13, Crewe, Jin, Ikeda, and Hamada does not expressly 
disclose that the controller determines the offset responsive to an angle of the actuator. 

However, in a similar field of endeavor, Teo discloses determining an offset responsive to 
an angle of an actuator 0039). 

It would have been obvious to one of ordinary skill in the art at the time of the applicant's 
invention to determine offset of Crewe, Jin, Ikeda, and Hamada responsive to an angle of the 
actuator as taught by Teo. 
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The rationale is as follows: One of ordinary skill in the art at the time of the applicant's 
invention would have been motivated to accurately position a head on a track regardless of the 
actuator angle (Teo - H 0008). 

Response to Arguments 

10. Applicant's arguments filed October 6, 2009 have been fiiUy considered but they are not 
persuasive. 

(a) Applicant's arguments on Page 9: line 20 to Page 10: line 15, Page 1 1 : lines 1-10, 
Page 1 1 : line 18 to Page 12: line 1, and Page 12: lines 6-8 have been considered but are 
moot in view of the new ground(s) of rejection. 

(b) Applicant argues (Page 10, lines 16-23) that "Hieda is primarily concerned with 
magnetic recording" and "one would not combine Hieda with the electron gun of Crewe." 
However, the media of Crewe is a rotating media with tracks (Crewe - col. 7, lines 48-54) 
similar to that of Hieda (Hieda - col. 27, lines 20-29). The array of heads taught by Hieda 
and used for the rejection of claims 1 and 17 does not have limiting fiinctions that require 
that the array of heads must be used only for magnetic recording. It would be obvious to 
try an array of heads used on a recording medium with tracks on any other kind of a 
recording medium with tracks using appropriate heads for use with the other kind of 
recording medium. 

(c) Applicant argues (Page 11, lines 11-17 that "Crewe was filed in 1986 and issued in 
1988" and "Hieda was filed in 2002 and issued in 2005" which "militates against a finding 
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of obviousness of the combination." However, the range of time over which the prior art 
ranges is not relevant to whether or not the prior art can be combinable. 

(d) Applicant argues (Page 12, lines 1-5) that "Hamada concerns a magnetic disk 
system" and that "Hamada suggests that controlling magnetic heads is appropriate, rather 
than using carbon nanotubes and electron beams as used in the other references." 
However, the media of Hamada is a rotating media with tracks (Hamada - col. 3, lines 16- 
29) similar to that of Crewe (Crewe - col. 7, lines 48-54). Whether or not the media of 
Crewe is magnetic is not relevant because Hamada does not have limiting functions that 
require that the positioning method must be used only for magnetic disk system. It would 
be obvious to try a positioning method used on a recording medium with tracks on any 
other kind of a recording medium with tracks using appropriate heads for use with the 
other kind of recording medium. 

(e) Applicant argues (Page 12, lines 9-16) that "Teo clearly relates to rotating media" 
and "[t]hus, it is not appropriate to combine Teo with Crewe . . . ." However, Teo would be 
combinable for the same reasons mentioned by the examiner in item (d). 

Conclusion 

Any inquiry concerning this communication or earlier communications from the examiner 
should be directed to Mark L. Fischer whose telephone number is (571) 270-3549. The examiner 
can normally be reached on Monday-Friday from 9:00AM to 6:30PM EST. 
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If attempts to reach the examiner by telephone are unsuccessful, the examiner's supervisor, 
Hoa Thi Nguyen can be reached on (571) 272-7579. The fax phone number for the organization 
where this application or proceeding is assigned is 571-273-8300. 

Information regarding the status of an apphcation may be obtained from the Patent 
Application Information Retrieval (PAIR) system. Status information for published applications 
may be obtained from either Private PAIR or Public PAIR. Status information for unpublished 
applications is available through Private PAIR only. For more information about the PAIR 
system, see http://pair-direct.uspto.gov. Should you have questions on access to the Private PAIR 
system, contact the Elecfronic Business Center (EBC) at 866-217-9197 (toll-free). If you would 
like assistance from a USPTO Customer Service Representative or access to the automated 
information system, call 800-786-9199 (IN USA OR CANADA) or 571-272-1000. 



/TAN Xuan DINH/ 

Primary Examirier, Art Unit 2627 

AprU 5, 2010 



/Mark L Fischer/ 
Examiner, Art Unit 2627 



